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THE ROLES OF RACE AND GENDER IN
CONTAGIOUS YAWNING
Daroon Jalil

ABSTRACT
Social psychologists often consider race to be a marker of in- or out-group status. When looking at race,
implicit bias can take more subtle forms than outward racism. This study asked two research questions
to better understand the psychology behind racial issues. The first question was whether the number of
contagious yawns (CY) a person experiences depends on the race of the stimuli being viewed. Yawning
more in response to in-group members is a phenomenon seen in chimpanzees, but it has not been studied
in humans in a racial context. Black and white males and females were recruited to view videos of
individuals from each race and gender category yawning while the experimenter documented the number
of yawns incited by each video. The second question explored how levels of empathy affected the number
of times participants contagiously yawned—a reflex that has been linked to empathy. A chi-square analysis
revealed that participants yawned significantly more to racial in-group members than out-group members
(2 (1) = 7.023; p = .008). The number of times a participant yawned was neither dependent on the gender of
the yawners in each stimuli video nor dependent on the combination of race and gender. The correlation
between empathy levels and the number of contagious yawns was not significant (r = .064, p = .491). The
results suggest that other factors, independent of empathy, could have a greater effect on contagious
yawning, and one particularly salient and powerful factor is race.
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Empathy is the ability to put oneself in another’s shoes
and to experience events and emotions the way that person
experiences them (Weiner & Auster, 2007). Researchers
have proposed a simulation theory to explain how empathic
responses occur (Barsalou, 1999; Gallagher & Meltzoff,
1996; Gallese, 2001; Gallese & Goldman, 1998). The theory
holds that we experience empathy when we compare our
previous experiences to another person’s behaviors and
thereby develop an understanding of their thoughts and
emotions (Gallese, 2001). Through this process, emotional
representation of the situation is formed, enabling a
connection to develop (Gutsell & Inzlicht, 2010).
When people connect with others, they adopt their postures,
intonations, facial expressions, motivational states, and
emotions (Decety & Jackson, 2004; Gutsell & Inzlicht,
2010). The level of connection an individual has with
someone also influences contagious yawning (CY) (Norscia
& Palagi, 2011; Preston & de Waal, 2001). Empathy can
be viewed on a spectrum where various complex social
situations (Vignemont & Singer, 2006), like social category
membership (Hornstein, 1978), can influence empathy
levels.

Group Membership, Race, and Empathy

Social category membership can be based on different
aspects of identity, but one particularly prominent social
category is race. Preferences for racial in-group members
have been found in infants, who respond more receptively
to own-race strangers (Feinman, 1980; Kelly et al., 2005).
In adults, educational and career choices have been shown
to be influenced by own-race role models (Karunanayake &
Nauta, 2004; King & Multon, 1996; Zirkel, 2002).
Differentiation of group membership can also be seen on
a neurological level. Gutsell and Inzlicht (2010) measured
more mirror neuron system activity when subjects watched
in-group members compared to watching out-group
members; the least amount of mirror neuron system activity
was present in members identified as highly prejudiced.
Neural systems involved in imitation, like the frontoparietal system (Caspers, Zilles, Laird, & Eickhoff, 2010),
have been shown to be influenced by the race of the person
being imitated (Losin, Iacoboni, Martin, Cross, & Dapretto,
2012). When watching same-race members receive needle
penetration, Xu, Zuo, Wang, and Han (2009) found
neuroimaging evidence that brain areas related to firstperson pain experience, like the anterior cingulate cortex
and anterior insula (Botvinick et al., 2005; Hein, Silani,
Preuschoff, Batson, & Singer, 2010; Jackson, Meltzoff, &
Decety, 2005; Singer et al., 2004), can be influenced by
racial-group membership. There is more activity in brain
areas related to empathy, such as the anterior insula (Singer,
2006), compared to when they viewed racial out-group

members in the same situation (Azevedo et al., 2012) when
individuals view racial in-group members experiencing
a negative event, like physical pain (Hein et al., 2010) or
failure (Cikara & Fiske, 2011).. This in-group bias was seen
in both white and black groups, but it was seen as stronger
in white participants. Gutsell and Inzlicht (2010) found
that people were less likely to mentally simulate simple
actions, like drinking a cup of water, when a racial outgroup member performed the action, and this effect was
exacerbated when out-group members were disliked.
The difference in neural activity based on group
membership, as Gutsell and Inzlicht (2010) explain, could
be because we have a harder time recognizing out-group
members’ faces (Sporer, 2001) and interpreting their facial
expressions (Elfenbein & Ambady, 2002); out-groups are
also less likely to activate neural areas for social cognition
(Harris & Fiske, 2006) and social perception (Van Bavel,
Packer, & Cunningham, 2008). Likowski, Mühlberger,
Seibt, Pauli, and Weyers (2008) also found that negative
attitudes toward out-group members lead to less facial
mimicry for the viewer. This lack of mimicry, recognition,
empathy, and social cognition for out-group members,
or increase of them toward in-group members, has the
potential to amplify racial divides.

Contagious Yawning

Empathy has been linked to CY, a phenomenon where
seeing, hearing, or even reading about yawning can trigger
a yawn in the observer (Platek, Critton, Myers, & Gallup,
2003; Platek, Mohamed, & Gallup, 2005; Schürmann et
al., 2005). CY has been shown to be a manifestation of
rudimentary forms of empathy (Norscia & Palagi, 2011;
Platek et al., 2003; Platek et al., 2005; Senju et al., 2007),
self-awareness, and theory of mind (Platek et al., 2003).
Neuroimaging evidence also supports the link between
empathy and CY (Platek et al., 2005; Schürmann et al.,
2005). Not everyone is susceptible to CY; around 40–60%
of the population experience CY in controlled studies
(Bartholomew & Cirulli, 2014), and some of that variation
has been linked to varying levels of empathy (Cooper et
al., 2011). Norscia and Palagi (2011) found that a person’s
susceptibility to CY was linked to the familiarity and type
of connection with the person yawning: the most yawning
occurred when viewing family members yawn, followed
by viewing friends yawn and viewing acquaintances yawn.
People were least likely to experience CY when viewing
strangers yawn. This clear difference in the likelihood of
yawn responses supports the notion that in-group bias can
affect susceptibility to CY.
Schizotypal personality traits, specifically those characterized
by a difficulty establishing social relationships, were found
to be inversely related to susceptibility to CY (Platek et al.,
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2003). Similarly, higher scores on psychopathy scales, which
measure levels of psychopathic tendencies, such as being
antisocial; manipulative; and apathetic, were associated
with a lower likelihood of CY (Rundle, Vaughn, & Stanford,
2015). Autism-Spectrum Disorder (ASD), a disorder known
for deficits in social skills, has been linked to impairments
in CY (Senju et al., 2007). Cooper et al. (2011) found a
negative correlation between scores on the Interpersonal
Reactivity Index (IRI), which is used to measure empathy,
and those on the Autism-Spectrum Quotient scale (Davis,
1980). Those who scored higher on empathy scales showed
more empathy for both in- and out-group members (Xu
et al., 2009).This demonstrates that there are individual
differences in empathy, but that in-group bias can affect
susceptibility to CY (Norscia & Palagi, 2011).
Chimpanzees, primates that show basic forms of empathy
(O’Connell, 1995), are one of the few animal species
susceptible to CY (Anderson, Myowa-Yamakoshi, &
Matsuzawa, 2004). Campbell and de Waal (2011) found that
chimpanzees experienced more yawns when watching ingroup members yawn compared to watching both familiar
chimpanzees at rest (the control) and watching out-group
members yawn, demonstrating that an in-group bias for
CY, and possibly for empathy, exists in chimpanzees.

Current Study

The objective of the current study was to measure CY to
determine whether individuals are more empathetic toward
others who are racially similar to themselves. Empathy
can directly affect our behaviors and influence implicit
bias, and when looking at race, bias can take forms more
subtle than outward racism. These forms are important to
understand to recognize the psychology behind racial issues.
Lack of empathy for out-group members, or preferential
empathy toward in-group members, has the potential to
amplify racial divides, which has dehumanizing effects.
One measure of empathy is CY, but susceptibility to CY
has not been studied from a racial in-group and out-group
perspective.
The current study measured whether individuals
differentially yawned to in-group and out-group members
to determine if individuals were more empathetic toward
others who are racially similar to themselves. Participants
completed the IRI, a scale used to assess multiple
dimensions of empathy, and watched a series of clips of
white and black individuals yawning. CY was measured by
counting the participants’ number of yawns while watching
for yawning stimuli from in- and out-group members. The
researcher expected empathy levels to predict CY and that
individuals would yawn more when viewing members of
their same race compared to the different race.
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Methods
Participants

Participants were recruited through James Madison
University’s Department of Psychology Research
Participant Pool, an online database of the different
studies conducted in psychology research lab. All students
enrolled in PSYC 101 or 160 are expected to earn three
units of credit by participating in these research studies
(or alternative activities), and these credits count toward
their final course grade. In the study’s description on
Participant Pool, one of the requirements listed was that
participants had to identify as either white or black.
Since JMU’s student population is predominantly white,
the researchers also recruited students in the Centennial
Scholarship Program (CSP), a university program that
offers financial support to underrepresented minorities.
Students recruited from CSP received community service
hours, a requirement of the program, in return for their
participation. The researcher also contacted students at the
Center for Multicultural Student Services to recruit black
participants. These students volunteered to participate and
were not compensated for their participation. Because this
was the first study looking at CY and race in a systematic
way, participants who identified as any race other than
white or black were ineligible. Participants who identified
as mixed race were also ineligible. There were a total of 119
participants: 25 black male participants (BMP), 28 black
female participants (BFP), 32 white female participants
(WFP), and 32 white male participants (WMP). IRB
approval for this study can be found under IRB number
17-0119.

Measures & Materials

Questionnaire. Participants were first asked to fill out a twopart questionnaire. The first section asked how much sleep
the participants received the past night and how long they
had been awake. The second part of the questionnaire
was the full IRI. The IRI is a 28-item, 5-point Likert
scale administered to assess two different components of
empathy: cognitive and affective. Cognitive empathy is
comprised of perspective taking, the tendency to take on a
different point of view, and fantasy, the tendency to translate
oneself into the feelings of fictitious characters. Affective
empathy is comprised of empathic concern and personal distress,
which measure feelings of sympathy and concern for those
less fortunate and feelings of personal anxiety in tense
interpersonal settings (Bartholomew & Cirulli, 2014;
Cooper et al., 2011; Davis, 1983; Davis, 1980). The IRI is
composed of a series of statements and situations in which
participants are asked to rate how well the prompt describes
them. The scale ranged from 1–5, with 1 being “does not
describe me well” and 5 being “describes me very well.”
Participants could obtain a score anywhere in the range

from 7–108 for overall empathy, with lower scores indicating
lower levels of empathy and higher scores indicating higher
levels of empathy.
Yawning video stimuli. Video clips of black and white males
and females were downloaded from YouTube into Windows
Media player and edited together into a final video sequence.
The video clips were reordered to make four versions of the
final video sequence, thus counterbalancing to ensure that
yawns are the result of race or gender. These clips were
taken from different angles, and the subjects shown were
of varying ages. The final four versions were uploaded to
YouTube again, this time on a private account, so only the
researcher who had access to the YouTube account could
access them.
The duration of the final yawning videos were each 6 min
53 s. The videos were broken up into four blocks: black male
stimuli (BMS) (1 min 33 s), black female stimuli (BFS) (1
min 25 s), white male stimuli (WMS) (1 min 40 s), and
white female stimuli (WFS) (1 min 48 s). There were a total
of six yawners in each blocked section. Participants saw
each yawning clip three times (i.e., BMS clip #1 was played
three times in a row, then BMS clip #2 was played three
times in a row until all six BMS clips were displayed to
the participants). There was a 0.5 s transition between each
yawning clip and a 1.5 s transition between stimuli blocks.
During this 1.5 s transition, participants were presented
with an image of a landscape.
Yawning ratings. Participants were asked to rate how realistic
the yawns in the video they watched were on a scale of
1–5, with 1 being “not realistic at all” and 5 being “very
realistic.” If a clip was consistently rated as unrealistic, it
could potentially affect the total number of yawns elicited
in response to that certain stimuli group. These ratings also
ensured that participants were watching the videos.

times the participant yawned. The placement ensured the
researcher could discreetly count the participant’s yawns
without the participant noticing. A mirror was also hidden
in the far right corner of the room in a stack of papers and
miscellaneous objects. The mirror provided the researcher
a front view of the participant’s face visible if the side
view was obstructed.. Most participants did not notice the
mirror, and those who did see the mirror did not appear
distracted by it.
The researcher recorded how many times the participants
yawned while watching each set of stimuli (BMS, BFS,
WMS, WFS). After participants finished watching each
video, researchers debriefed them on the true nature of
the study, answered questions, and offered the researcher’s
contact information if they had any further questions.

Results

Research Questions

Do individuals yawn more to an in-group member yawning than
they do to an out-group member? Three chi-square tests of
independence were conducted: one across all groups, 2 (9) =
7.023; p = .171, one across race, 2 (1) = 7.023; p = .008, and one
across gender, 2 (1) = 1.303; p = .254. The only chi-square test
that was significant was the one across race, with both black
and white participants yawning significantly more than
expected to racial in-group members and significantly less
than expected to racial out-group members, where expected
refers to the number of yawns that would be considered
normal for each group if there was an influence from group
membership. Figure 1 displays a bar graph comparing the
number of expected yawns to the number of observed yawns
across racial in- and out-groups.

Procedures

When participants first arrived, they were given a consent
form and made aware of all their rights as participants. They
were told that the purpose of the study was to rate yawning
videos on how realistic the yawn was and that highly rated
yawns would be used in future studies. Participants were
provided a false purpose to ensure that any yawns were
natural. After consent was given, participants were asked
to complete the online survey that asked for demographic
information in addition to the IRI questionnaire.
Participants then watched the yawning videos. While the
participant was watching the video, the researcher remained
in the far left corner of the room, out of the participant’s
field of vision. While the participant was watching the
videos, the researcher counted and documented how many

Figure 1. Observed & Expected : Comparisons Across Racial In-Groups and Out-Groups
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Table 1
Correlation Coefficients Between Empathy Scores and the Number of Yawns
Measure
# of yawns to a
# of yawns to a
# of yawns to a # of yawns to race Total # of yawns
race and gender
race and gender
gender match match
match
mismatch
Overall Empathy

.005

.052

.008

.066

.064

Fantasy

-.002

-.027

-.023

-.008

-.006

Empathic Concern

-.074

-.120

-.138

-.124

-.149

Perspective Taking

-.059

-.078

-.074

-.056

-.067

Personal Distress

-.039

.126

-.021

-.059

-.008

Do empathy levels predict CY? A correlation revealed that overall
empathy score did not predict the number of contagious
yawns (r = .064, p = .491). In addition to an overall empathy
score, the IRI breaks empathy into four categories: perspective
taking, fantasy, empathic concern, and personal distress. Scores for
all four types of empathy were obtained for each participant.
A correlation between overall empathy scores and their
subscales was run with the number of yawns participants
experienced in response to stimuli that were both race and
gender matches, stimuli that were both gender and race
mismatches, only gender matches, and only race matches.
Table 1 provides the obtained correlation coefficients; no
significant results were found.
While empathy levels did not predict the number of
contagious yawns a participant experienced, they did
predict how realistic participants rated the yawning stimuli.
Individuals with higher empathy scores found the yawning
stimuli to be more realistic (r = .240, p = .011).

Descriptives

Tiredness/hours asleep/hours awake. There were no significant
differences across groups in participants’ self-reported
tiredness levels, F(3,115) = 1.95, p = .125, 2 = .048, or number
of waking hours that day, F(3,115) = 1.589, p = .196, 2 = .040.
There was a significant difference among conditions when
the amount of hours slept were compared to the previous
night, F(3,115) = 3.079, p =.030, 2 = .074, with WFP sleeping
about an hour more than BFP, t(58) = 3.152, p = .003. Hours
slept the previous night was used as a covariate for analyses
involving number of yawns.
Empathy scores. A comparison of empathy scores across
groups revealed that there was a significant difference in
mean empathy scores, F(3,118) = 5.279, p = .002, 2 = .121.
Tukey’s post hoc analysis revealed that WMP averaged 8.65
points fewer on the empathy scale than WFP, t(64) = 3.258,
p = .002, and 8.04 points fewer than BFP, t(60) = 2.787,
p = .007. Table 2 provides mean empathy scores and standard
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deviations. When comparing empathy across only gender,
female participants (FP) had a significantly higher level of
empathy score than male participants (MP), t(117) = 3.940,
p < .000. There were no significant differences in empathy
scores across race, t(117) = .460, p = .646.
Number of yawns experienced by participants. There was a
significant difference in the number of yawns experienced
by participants across conditions, F(3,115) = 3.273, p =
.024,2 = 0.079, with Tukey’s post hoc analysis indicating
that BMP yawned more than WFP, t(25) = 2.63, p = .014.
Comparisons across only gender indicated that MP yawned
more than FP, t(95) = 2.041; p = .044. Comparisons across
race revealed that black participants (BP) yawned more than
white participants (WP), though this difference was not
significant, t(91) = 1.863, p = .066. There was no significant
difference in the number of yawns each stimuli block
received when taking race and gender into consideration,
F(3,12) = .161, p = .920, 2 = .039.
Table 2
Mean Empathy Scores
Race
Male
White 62.4 (11.7) * •
Black

64.2 (9.64)

Female
71.0 (8.72) •

Total
66.7 (10.21)

70.4 (10.7) *

67.3 (10.17)

Total
63.3 (10.7) °
70.7 (9.71) °
• indicates significant differences (p < .05) between groups
* indicates significant differences (p < .05) between groups
° indicates significant differences (p < .05) between genders
Ratings. A comparison of the mean realistic score each
group of stimuli received revealed a significant overall
difference, F(3, 417) = 15.576, p = .000, 2 = .101. Post hoc
analysis indicated that BM received higher ratings than
BF, t(196) = -5.743, p < .000) WF, t(201) = -6.62, p < .000,
and WM, t(201) = -5.00, p < .000, but no other differences
between ratings score existed between the other groups.

Discussion

Two research questions were asked in this study to better
understand the psychology behind racial issues. The first
question asked if empathy levels can predict contagious
yawning. The second asked if the number of contagious
yawns a person experiences depends on the race of the
stimuli that the participant views in each video clip. The
researcher expected there to be a relationship between
empathy levels and CY, and that participants would yawn
more to the stimuli of racial in-group members than outgroup members.
The study found that participants yawned significantly more
to racial in-group members and less to out-group members
across both races; that is, the number of yawns a participant
experienced was dependent on the race of the yawner in the
stimuli clip. Black participants yawned significantly more
than expected to black stimuli clips, and white participants
yawned more than expected to white stimuli clips. The
number of yawns was not dependent on whether the gender
of the yawner in the stimuli clip was an in- or out-group
member, nor was it dependent on the combination of race
and gender.
Contrary to the research hypothesis and previous findings
(Norscia & Palagi, 2011; Platek et al., 2003; Rundle et
al., 2015), this study found no link between the obtained
empathy scores and CY. Our tool to measure empathy
levels, the IRI, is a commonly used scale (Azevedo et al.,
2012) that measures self-reported empathic tendencies
(Corte et al., 2007). Bartholomew and Cirulli (2014), who
also had participants fill out the IRI and watch yawning
videos, found no link between empathy and CY. When
comparing empathy scores, it was found that females had
significantly higher levels of overall empathy than males,
replicating previous findings (Christov-Moore et al., 2014;
Cohn, 1991; O’Brien, Konrath, Gruhn, & Hagen, 2012).
However, males yawned significantly more than females in
our study. Table 3 provides a comparison of the number of
participants in each group, the number of participants who
yawned, and the total number of yawns experienced per
group. If empathy scores and number of yawns were related,
it would follow that there should be a greater proportion of
female yawners or a higher number of yawns by females,
but that was not found.
Although empathy score was not significantly correlated
with number of yawns, empathy score was significantly
correlated with the ratings participants gave the yawning
stimuli. Conscious actions, like answering the questions
on the IRI and rating a person’s action (a yawn in this
situation) require intentional thought and a certain level of
self-awareness. Contagious yawning, on the other hand, is a

much more unconscious behavior. The actions that require
conscious effort were more related to one another than one
that is unconscious. Participants may consciously report,
and believe, that they respond to all stimuli the same. Their
higher levels of empathy led them to answer questions and
rate stimuli a certain way. However, unconsciously, they
still were yawning more to racial in-group members than
out-group members, indicating that they were still subject
to racial in- and out-group bias. Despite empathy levels,
people unconsciously paid better attention to or picked
up on more cues from racial in-group members than outgroup members. These findings suggest that while empathy
could be related to CY, there are other factors that are
more impactful on CY. The results suggest that race is more
influential on CY than empathy.
Table 3
A Comparison of Total Participants per Group,
Number of Yawners, and Number of Yawns
Group Number of
Number of
participants
yawners
BFP
28
12

Number of
yawns
33

BMP

25

13

37

WFP

32

3

4

WMP

34

13

40

Implications

Unintentionally paying more attention to and taking cues
from racial in-group members has subtle but powerful
implications when applied to institutions in the U.S.
According to the Washington Post, the 114th Congress of the
United States is composed of 79.8% white representatives,
while the Senate is composed of 94% white senators (Bump,
2015). From a policymaking perspective, lawmakers may be
more inclined to listen to in-group member constituents.
This becomes an issue when the vast majority of lawmakers
are members of a fairly homogenous population, white,
but the constituents that they are supposed to represent
are far more diverse. A possible mitigation of this issue is
to increase the representation of minorities in Congress.
Whitby and Krause (2001) found that black members of
congress are more supportive of black policies than their
white counterparts. Furthermore, after controlling for social
characteristics like age, gender, education, and years the
representative spent in their community, Tate (2001) found
that black constituents reported being significantly more
satisfied with their representative when the representative
was black .
There is also an imbalance of racial variety in the leadership
of our country’s classrooms and learning spaces. According
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the U.S. Department of Education (2016), 82% of the
teachers in public schools are white. In education, primarily
in elementary education, teachers may unintentionally
pick up on more subtle cues from students of the same
race. Rosenthal and Jacobson (1968) found that teacher
expectations affect their interaction with their students,
which in turn affected the students’ success in school.
Stereotypes of out-group members’ academic abilities could
affect teacher expectations, which in turn can affect outgroup members’ academic performance. Increasing teacher
diversity could help mitigate some issues seen in the school
system. Pitts (2005) found that teacher diversity had a
positive impact on dropout rate and SAT performance but
a negative impact on Texas Assessment of Academic Skills
pass rates, noting that diversity is a complex issue that has
various effects on different performance measures.
Racial in-group preference also has implications in
our healthcare system. According to the Association of
American Medical Colleges (2014), about 49% of the
physicians in the U.S. are white. Distrust of physicians by
black communities has been well documented (Armstrong,
Ravenell, Mcmurphy, & Putt, 2007; Jacobs, Rolle, Ferrans,
Whitaker & Warnecke, 2006; Suite, La Bril, Primm, &
Harrison-Ross, 2007). These subtle racial biases can play a
role in the reported lack of interpersonal skills (Jacobs et
al., 2006) that leads to this mistrust the black community
has for healthcare providers.
The government, education system, and health care system
are all systems that affect an individual’s access to resources
and opportunities. When the majority of the people with
power in these systems (lawmakers, teachers, doctors), are
of the same race, it has the potential to affect subtle forms
of institutional racism, despite being well intended, or
having high levels of empathy.

Limitations and Areas for Future Studies

One limitation with the study is that there were a number
of participants who would stretch, sigh heavily, and display
other signs that are associated with yawning without
overtly yawning. There were also participants who, once
debriefed, said they held back their yawns or tried to not
yawn. Future studies should systematically find a way to
account for these heavy sighs and stretches. Some of the
stimuli had the yawner in the video stretching along with
the yawn, so the heavy sighs or yawns could be interpreted
as imitative behaviors. Researchers should also incorporate
asking participants how tired they felt while watching the
videos and if they held back the urge to yawn. While there
were participants who reported suppressing the urge to
yawn during this study, this was information volunteered
from the participant. Since there was deception used in the
study, researchers could not explicitly tell the participants to
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refrain from suppressing their yawns. Future studies should
find a way to tell participants to feel free to yawn without
making it obvious. The researchers tried to bring this up
conversationally when explaining the task to participants
by saying things like “don’t feel bad if you yawn” when
participants brought up to the researcher that they would
probably yawn. Doing this systematically as a part of the
protocol would reduce the number of participants who were
coded as non-yawners even though they could have been
yawners. This could also affect the lack of relationship seen
between empathy score and contagious yawning.
In the future, researchers should also collect information
from the participants about the number of contact and
interactions they have with people of a different race.
The amount of contact someone has with members of
an out-group could influence how they view out-group
members (Pettigrew & Tropp, 2006). They could also use
a questionnaire that measures the level of in- and outgroup bias someone has. Age of the participant has been
shown to affect CY (Bartholomew & Cirulli, 2014), and
future studies should explicitly collect this information to
run as a covariate. Future studies should continue to have
gendered conditions to see if WF still yawn at a significantly
lower rate. Video recordings of the sessions should also be
considered, as it could reduce any errors caused by the
researcher missing a yawn that occurred.
Finally, incorporating another factor into the study, the
mirror neuron system may shed light on some gray areas
about empathy and CY. Mirror neuron system activity has
been associated with aspects of empathy like perspectivetaking abilities (Gazzola, Aziz-Zadeh, & Keysers, 2006)
and empathic concern (Kaplan & Iacoboni, 2006). Frontal
human mirror neuron system activation has been correlated
with both empathic behavior and imitating interpersonal
skills (Pfeifer, Iacoboni, Mazziotta, & Dapretto, 2008).
Mirror neuron system has also been linked to CY (Campbell
& de Waal, 2011; Haker, Kawohl, Herwig, & Rössler,
2012). Given the mirror neuron system is linked to both
empathy and CY, measuring this system’s activity with an
EEG machine could provide supplemental information to
current findings.

Author’s Note

Daroon Jalil (‘17) graduated
Summa Cum Laude with a bachelor’s degree in Psychology. She
is now in the Industrial Organizational Psychology graduate
program at Old Dominion University. She hopes to work with
non-profit companies and NGOs
on implementing best practices
to increase employee well-being
and engagement.

Ms. Jalil thanks her parents, Sabriya and Mohammed Jalil,
for demanding nothing but her absolute best in all her
endeavors and for keeping her grounded in her values.
Next, she thanks JMU’s Centennial Scholars Program
and Executive Director Dianne Strawbridge, who saw her
potential and made her JMU education possible. Finally,
Ms. Jalil thanks Dr. Melanie Shoup-Knox, who played a
special role as her advisor throughout her undergraduate
career, and her thesis committee members, Dr. Jeff Dyche
and Dr. Krisztina Jakobsen, for their support and guidance.

References

Anderson, J. R., Myowa-Yamakoshi, M., & Matsuzawa, T.
(2004). Contagious yawning in chimpanzees. Proceedings of the
Royal Society B: Biological Sciences, 271(Suppl_6). doi:10.1098/
rsbl.2004.0224
Armstrong, K., Ravenell, K. L., McMurphy, S., & Putt,
M. (2007). Racial/ethnic differences in physician distrust
in the United States. American Journal of Public Health, 97(7),
1283-1289. doi:10.2105/ajph.2005.080762
Association of American Medical Colleges (2014). Diversity
in the physician workforce: Facts & figures 2014. Retrieved from
https://www.aamc.org/data/workforce/reports/439214/
workforcediversity.html
Azevedo, R. T., Macaluso, E., Avenanti, A., Santangelo, V.,
Cazzato, V., & Aglioti, S. M. (2012). Their pain is not our
pain: Brain and autonomic correlates of empathic resonance
with the pain of same and different race individuals. Human
Brain Mapping, 34(12), 3168-3181. doi:10.1002/hbm.22133
Barsalou, L. W. (1999). Perceptual symbol systems.
Behavioral and Brain Sciences, 22(4), 577-660. doi:10.1017/
s0140525x99002149
Bartholomew, A. J., & Cirulli, E. T. (2014). Individual
variation in contagious yawning susceptibility is highly
stable and largely unexplained by empathy or other known
factors. PLoS ONE, 9(3). doi:10.1371/journal.pone.0091773

Botvinick, M., Jha, A. P., Bylsma, L. M., Fabian, S. A.,
Solomon, P. E., & Prkachin, K. M. (2005). Viewing facial
expressions of pain engages cortical areas involved in
the direct experience of pain. NeuroImage, 25(1), 312-319.
doi:10.1016/j.neuroimage.2004.11.043
Bump, P. (2015). The new congress is 80 percent white,
80 percent male and 92 percent Christian. The Washington Post. Retrieved from http://www.highbeam.com/
doc/1P2-37550085.html?refid=easy_hf
Campbell, M. W., & de Waal, F. B. (2011). Ingroup-outgroup
bias in contagious yawning by chimpanzees supports link to
empathy. PLoS ONE, 6(4). doi:10.1371/journal.pone.0018283
Caspers, S., Zilles, K., Laird, A. R., & Eickhoff, S. B. (2010).
ALE meta-analysis of action observation and imitation in
the human brain. NeuroImage, 50(3), 1148-1167. doi:10.1016/j.
neuroimage.2009.12.112
Christov-Moore, L., Simpson, E. A., Coudé, G., Grigaityte,
K., Iacoboni, M., & Ferrari, P. F. (2014). Empathy: Gender
effects in brain and behavior. Neuroscience and Biobehavioral Reviews, 46(Pt 4), 604–627. doi:10.1016/j.neubiorev.2014.09.001
Cikara, M., & Fiske, S. T. (2011). Bounded empathy:
Neural responses to out-group targets’ (mis)fortunes. Journal
of Cognitive Neuroscience, 23(12), 3791-3803. doi:10.1162/
jocn_a_00069
Cohn, L. D. (1991). Sex differences in the course of
personality development: A meta-analysis. Psychological
Bulletin, 109(2), 252-266. doi:10.1037//0033-2909.109.2.252
Cooper, N. R., Puzzo, I., Pawley, A. D., Bowes-Mulligan,
R. A., Kirkpatrick, E. V., Antoniou, P. A., & Kennett, S.
(2011). Bridging a yawning chasm: EEG investigations into
the debate concerning the role of the human mirror neuron
system in contagious yawning. Cognitive, Affective, & Behavioral
Neuroscience, 12(2), 393-405. doi:10.3758/s13415-011-0081-7
Corte, K. D., Buysse, A., Verhofstadt, L. L., Roeyers, H.,
Ponnet, K., & Davis, M. H. (2007). Measuring empathic
tendencies: Reliability and validity of the Dutch version of
the Interpersonal Reactivity Index. Psychologica Belgica, 47(4),
235-260. doi:10.5334/pb-47-4-235
Davis, M. H. (1983). Measuring individual differences
in empathy: Evidence for a multidimensional approach.
Journal of Personality and Social Psychology, 44(1), 113-126.
doi:10.1037/0022-3514.44.1.113
Davis, M. H. (1980). A multidimensional approach to
individual differences in empathy. Journal of Personality and Social
Psychology, 10(85). Retrieved from https://www.researchgate.
net/publication/34891073_A_Multidimensional_Approach_
to_Individual_Differences_in_Empathy

James Madison Undergraduate Research Journal

35

Decety, J., & Jackson, P. (2004). The functional architecture
of human empathy. Behavioral and Cognitive Neuroscience
Reviews, 3(2), 71-100. doi:10.1177/1534582304267187
Elfenbein, H. A., & Ambady, N. (2002). On the
universality and cultural specificity of emotion recognition:
a meta-analysis. Psychological Bulletin, 128(2), 203-205.
doi:10.1037/0033-2909.128.2.203
Feinman, S. (1980). Infant response to race, size, proximity,
and movement of strangers. Infant Behavior and Development,
3, 187-204. doi:10.1016/s0163-6383(80)80025-7
Gallagher, S., & Meltzoff, A. N. (1996). The earliest
sense of self and others: Merleau-Ponty and recent
developmental studies. Philosophical Psychology, 9(2), 211-233.
doi:10.1080/09515089608573181
Gallese, V. (2001). The ”’shared manifold”’ hypothesis: From
mirror neurons to empathy. Journal of Consciousness Studies,
8(5-7) 33-50. Retrieved from https://pdfs.semanticscholar.
org/2b11/cbfdf73a3bb5b9fdf588365aafb2a4b4c875.pdf
Gallese, V., & Goldman, A. (1998). Mirror neurons and
the simulation theory of mind-reading. Trends in Cognitive
Sciences, 2(12), 493-501. doi:10.1016/s1364-6613(98)01262-5
Gazzola, V., Aziz-Zadeh, L., & Keysers, C. (2006). Empathy
and the somatotopic auditory mirror system in humans. Current Biology, 16(18), 1824-1829. doi:10.1016/j.cub.2006.07.072
Gutsell, J. N., & Inzlicht, M. (2010). Empathy constrained:
Prejudice predicts reduced mental simulation of actions
during observation of out-groups. Journal of Experimental Social
Psychology, 46(5), 841-845. doi:10.1016/j.jesp.2010.03.011
Haker, H., Kawohl, W., Herwig, U., & Rössler, W. (2012).
Mirror neuron activity during contagious yawning—
an fMRI study. Brain Imaging and Behavior, 7(1), 28-34.
doi:10.1007/s11682-012-9189-9
Harris, L. T., & Fiske, S. T. (2006). Dehumanizing the
lowest of the low neuroimaging responses to extreme outgroups. Psychological Science, 17(10), 847-853. doi:10.1111/
j.1467-9280.2006.01793.x

36

Jackson, P. L., Meltzoff, A. N., & Decety, J. (2005). How do
we perceive the pain of others? A window into the neural
processes involved in empathy. NeuroImage, 24(3), 771-779.
doi:10.1016/j.neuroimage.2004.09.006
Jacobs, E. A., Rolle, I., Ferrans, C. E., Whitaker, E. E., &
Warnecke, R. B. (2006). Understanding African Americans’
views of the trustworthiness of physicians. Journal of
General Internal Medicine, 21(6), 642–647. doi:10.1111/j.15251497.2006.00485.x
Kaplan, J. T., & Iacoboni, M. (2006). Getting a grip on
other minds: Mirror neurons, intention understanding,
and cognitive empathy. Social Neuroscience, 1(3-4), 175-183.
doi:10.1080/17470910600985605
Karunanayake, D., & Nauta, M. M. (2004). The relationship
between race and students’ identified career role models
and perceived role model influence. The Career Development
Quarterly, 52(3), 225-234. doi:10.1002/j.2161-0045.2004.
tb00644.x
Kelly, D. J., Quinn, P. C., Slater, A. M., Lee, K., Gibson,
A., Smith, M., Pascalis, O. (2005). Three-month-olds, but
not newborns, prefer own-race faces. Developmental Science,
8(6). doi:10.1111/j.1467-7687.2005.0434a.x
King, M. M., & Multon, K. D. (1996). The effects of television
role models on the career aspirations of African American
junior high school students. Journal of Career Development,
23(2), 111-125. doi:10.1177/089484539602300202
Likowski, K. U., Mühlberger, A., Seibt, B., Pauli, P.,
& Weyers, P. (2008). Modulation of facial mimicry by
attitudes. Journal of Experimental Social Psychology, 44(4), 10651072. doi:10.1016/j.jesp.2007.10.007
Losin, E. A., Iacoboni, M., Martin, A., Cross, K. A., &
Dapretto, M. (2012). Race modulates neural activity during
imitation. NeuroImage, 59(4), 3594-3603. doi:10.1016/j.neuroimage.2011.10.074
Norscia, I., & Palagi, E. (2011). Yawn contagion and
empathy in homo sapiens. PLoS ONE, 6(12). doi:10.1371/
journal.pone.0028472

Hein, G., Silani, G., Preuschoff, K., Batson, C. D., &
Singer, T. (2010). Neural responses to in-group and outgroup members’ suffering predict individual differences
in costly helping. Neuron, 68(1), 149-160. doi:10.1016/j.
neuron.2010.09.003

O’Brien, E., Konrath, S. H., Gruhn, D., & Hagen, A. L.
(2012). Empathic concern and perspective taking: Linear
and quadratic effects of age across the adult life span. The
Journals of Gerontology Series B: Psychological Sciences and Social
Sciences, 68(2), 168-175. doi:10.1093/geronb/gbs055

Hornstein, H. A. (1978). Promotive tension and prosocial
behavior: A Lewinian analysis. Journal of Social Issues, 28(3),
191-218. doi:10.1111/j.1540-4560.1972.tb00039.x

O’Connell, S. M. (1995). Empathy in chimpanzees: Evidence
for theory of mind? Primates, 36(3), 397-410. doi:10.1007/
bf02382862

J MUR J

Pettigrew, T. F., & Tropp, L. R. (2006). A meta-analytic test
of intergroup contact theory. Journal of Personality and Social
Psychology, 90(5), 751-783. doi:10.1037/0022-3514.90.5.751

Sporer, S. L. (2001). Recognizing faces of other ethnic
groups: An integration of theories. Psychology, Public Policy,
and Law, 7(1), 36–97. doi:10.1037/1076-8971.7.1.36

Pfeifer, J. H., Iacoboni, M., Mazziotta, J. C., & Dapretto,
M. (2008). Mirroring others’ emotions relates to empathy
and interpersonal competence in children. NeuroImage,
39(4), 2076-2085. doi:10.1016/j.neuroimage.2007.10.032

Suite, D. H., La Bril, R., Primm, A., & Harrison-Ross, P.
(2007). Beyond misdiagnosis, misunderstanding and mistrust: relevance of the historical perspective in the medical
and mental health treatment of people of color. Journal of the
National Medical Association, 99(8), 879–885. Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2574307/

Pitts, D. W. (2005). Diversity, representation, and performance: Evidence about race and ethnicity in public organizations. Journal of Public Administration Research and Theory, 15(4), 615-631. doi:10.1093/jopart/mui033
Platek, S. M., Critton, S. R., Myers, T. E., & Gallup, G. G.,
Jr. (2003). Contagious yawning: The role of self-awareness
and mental state attribution. Cognitive Brain Research, 17(2),
223-227. doi:10.1016/s0926-6410(03)00109-5
Platek, S. M., Mohamed, F. B., & Gallup, G. G., Jr. (2005).
Contagious yawning and the brain. Cognitive Brain Research,
23(2-3), 448-452. doi:10.1016/j.cogbrainres.2004.11.011
Preston, S. D., & de Waal, F. B. (2001). Empathy: Its
ultimate and proximate bases. Behavioral and Brain Sciences,
25(1). doi:10.1017/s0140525x02000018
Rosenthal, R., & Jacobson, L. (1968). Pygmalion in the
classroom. The Urban Review, 3(1), 16-20. doi:10.1007/
BF02322211
Rundle, B. K., Vaughn, V. R., & Stanford, M. S. (2015).
Contagious yawning and psychopathy. Personality and
Individual Differences, 86, 33-37. doi:10.1016/j.paid.2015.05.025
Schürmann, M., Hesse, M. D., Stephan, K. E., Saarela, M.,
Zilles, K., Hari, R., & Fink, G. R. (2005). Yearning to yawn:
The neural basis of contagious yawning. NeuroImage, 24(4),
1260-1264. doi:10.1016/j.neuroimage.2004.10.022
Senju, A., Maeda, M., Kikuchi, Y., Hasegawa, T., Tojo, Y.,
& Osanai, H. (2007). Absence of contagious yawning in
children with autism spectrum disorder. Biology Letters, 3(6),
706-708. doi:10.1098/rsbl.2007.0337
Singer, T. (2006). The neuronal basis and ontogeny of
empathy and mind reading: Review of literature and
implications for future research. Neuroscience & Biobehavioral
Reviews, 30(6), 855-863. doi:10.1016/j.neubiorev.2006.06.011
Singer, T., Seymour, B., O’Doherty, J., Kaube, H., Dolan,
R. J., & Frith, C. D. (2004). Empathy for pain involves
the affective but not sensory components of pain. Science,
303(5661), 1157-1162. doi:10.1126/science.1093535

Tate, K. (2001). The political representation of blacks in
Congress: Does race matter? Legislative Studies Quarterly, 26(4),
623-638. doi:10.2307/440272
U.S. Department of Education (2016). The state of racial
diversity in the educator workforce. Retrieved from https://www2.
ed.gov/rschstat/eval/highered/racial-diversity/state-racialdiversity-workforce.pdf
Van Bavel, J. J., Packer, D. J., & Cunningham, W. A. (2008).
The neural substrates of in-group bias: A functional magnetic
resonance imaging investigation. Psychological Science, 19(11),
1131-1139. doi:10.1111/j.1467-9280.2008.02214.x.
Vignemont, F. D., & Singer, T. (2006). The empathic brain:
How, when and why? Trends in Cognitive Sciences, 10(10), 435441. doi:10.1016/j.tics.2006.08.008
Weiner, S. J., & Auster, S. (2007). From empathy to caring: Defining the ideal approach to a healing relationship.
The Yale Journal of Biology and Medicine, 80(3), 123–130. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC2248287/pdf/yjbm_80_3_123.pdf
Whitby, K. J., & Krause, G. A. (2001). Race, issue
heterogeneity and public policy: The Republican revolution
in the 104th U.S. Congress and the representation of
African-American policy interests. British Journal of Political
Science, 31(3), 555–572. doi:10.1017/S0007123401000217
Xu, X., Zuo, X., Wang, X., & Han, S. (2009). Do you feel
my pain? Racial group membership modulates empathic
neural responses. Journal of Neuroscience, 29(26), 8525-8529.
doi:10.1523/jneurosci.2418-09.2009
Zirkel, S. (2002). Is there a place for me? Role models and
academic identity among white students and students of
color. Teachers College Record Teachers College Rec, 104(2), 357376. doi:10.1111/1467-9620.00166
Cover Image by Freepik. Retrieved from www.freepik.com

James Madison Undergraduate Research Journal

37

